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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink 
jet recorder having a connection mechanism 
which can prevent leakage of ink under separated 
state. 

SOLUTION: Valve units 51,13 disposed in a 
connection mechanism comprise abutting rods 
56, 65 disposed in cylinder-like cases 52, 61 
while being urged in the projecting direction, and 
seal members 58, 67 for closing ink supply 
passage under projecting state of the abutting 
rods 56, 65. The valve units 51, 13 are connected 
to cause movement of respective abutting rods 
56, 65 and ink can be conducted based on 
movement of respective abutting rods 56, 65. 
When it is employed in a recorder arranged to 
supply ink to a sub-tank mounted on a carriage at 
an ink supply stage, conventional ink supply tube 
coupling an ink tank and a sub-tank can be 



eliminated. 



LEGAL STATUS 

[Date of request for examination] 09.05.2003 
[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 

than the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3692834 

[Date of registration] 01 .07.2005 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against 

examiner's decision of rejection] 

[Date of extinction of right] 



SSL-DOCSl 1678001vl 



Machine English Translation of JP 2000-343722 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The recording head by which is carried in carriage and both-way actuation is 
carried out crosswise [ of a record form ], It is an ink jet type recording device possessing 
the ink tank which supplies ink to said recording head. On the ink supply way from said 
ink tank to a recording head, it is constituted possible [ attachment and detachment ]. The 
ink jet type recording device which comes to provide the attachment equipped with the 
bulb unit with which an ink supply way is blockaded in both connection in the condition 
that enabled the negotiation of ink in both connection condition, and both were separated, 
respectively. 

[Claim 2] The ink jet type recording device according to claim 1 which it is carried with a 
recording head between said ink tanks and recording heads at carriage, the subtank which 
supplies ink to said recording head possesses while receiving supply of ink from an ink 
tank, and comes to arrange said attachment between said ink tanks and subtanks. 
[Claim 3] The ink jet type recording device according to claim 2 constituted so that it 
might be arranged on the ink supply stage in which one side of said attachment is located 
near the moving trucking of carriage, another side of said attachment might be carried in 
a carriage side and carriage might become connectable in both of said attachment in the 
condition of having been located in the ink supply stage. 

[Claim 4] The ink jet type recording device according to claim 1 to 3 constituted so that 
****** energized in the direction which be arrange in a cylinder-like case and project 
mutually to said bulb unit, and the seal member by the flexible raw material with which 
an ink supply way be blockade in the projection condition of said ****** might possess 
and the negotiation of ink might be attained based on migration of each ****** by both 
connection. 

[Claim 5] The ink jet type recording device according to claim 4 constituted so that the 
taper section might be formed in said a part of ****** at least in one side of said bulb 
unit and the slant face of the taper section might be contacted to said seal member in the 
projection condition of said ******. 

[Claim 6] At least one side of the bulb unit in the projection condition of said ****** i s 
the ink jet type recording device according to claim 4 constituted so that the space 
between said ****** which results in a connection end-face side, and said cylinder-like 
case may be in the condition of hardly forming a clearance from said seal member. 
[Claim 7] The ink jet type recording device according to claim 4 to 6 which is supported 
so that ****** within said cylinder-like case can slide on shaft orientations by at least 
three fin-like members which project in the direction of an axial center of a cylinder-like 
case, and comes to form ink passage between said each fin-like member. 
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[Claim 8] It is a written ink jet type recording device in either claim 4 constituted by said 
seal member to which the seal member by which ****** at least in one side of said bulb 
unit is contacted extended to the end-face side of a bulb unit at one, and extended to the 
end-face side in the connection condition of both of a bulb unit so that the seal of the end 
face of each bulb unit might be carried out thru/or claim 7. 

[Claim 9] The ink jet type recording device according to claim 4 constituted so that each 
****** in both of a bulb unit might move and the negotiation of ink might be attained, 
after a seal was carried out between the open air by the seal member which the seal 
member has been arranged at the connection end face at least in one side of said bulb 
unit, and has been arranged in the condition of connecting both of a bulb unit at said 
connection end face. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet type recording device which 
has arranged the attachment arranged possible [ attachment and detachment ] on the ink 
supply way from an ink tank especially to a recording head about the ink jet type 
recording device possessing the recording head by which is carried in carriage and both- 
way actuation is carried out crosswise [ of a record form ], and the ink tank which 
supplies ink to said recording head. 
[0002] 

[Description of the Prior Art] An ink jet type recording device has the comparatively 
small noise at the time of printing, and since it can form a dot small moreover by the high 
consistency, it is used for many printings which include color printing in these days. 
Record is performed by making an ink droplet breathe out to a record form, having the 
ink jet type recording head which such an ink jet type recording apparatus is generally 
carried on carriage, and moves crosswise [ of a record form ], and the paper feed means 
to which a record form is relatively moved to a recording head, and moving a recording 
head crosswise [ of a record form ] on carriage. 

[0003] And on common carriage, the recording head for blacks which carries out the 
regurgitation for example, of the black ink, and yellow, cyanogen and the recording head 
for colors in which the regurgitation of each ink of a Magenta is possible are carried, and 
full color printing is enabled by changing the regurgitation rate of not only the text print 
in black ink but each ink. 

[0004] On the other hand, in order to make it correspond to printing of a large quantity 
comparatively in this kind with which for example, for office or business use is provided 
of recording device, the recording device of a format with which the wearing equipment 
(cartridge holder) which will need to arrange a mass ink cartridge, for this reason has 
arranged the ink tank as an ink cartridge to the flank of for example, the body of 
equipment is made to load is offered. And it is constituted so that a subtank may be 
arranged, ink may be supplied from said ink tank through an ink supply tube to each 
subtank and ink may be further supplied from each subtank to a recording head, 
respectively on the carriage with which the recording head was carried. 
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[0005] 

[Problem(s) to be Solved by the Invention] By the way, in a recording apparatus which 
was described above, in order to supply ink to each subtank from each ink tank, each ink 
is made to correspond, the ink supply tube is connected, and it has the problem that where 
of this ink supply tube gives resistance to migration of carriage, in the recording 
apparatus with a long scan distance which prints to the large-sized space demanded 
especially in these days. 

[0006] Then, when the above mentioned ink supply tube is eliminated and the ink residue 
in a subtank decreases, carriage moves to an ink supply stage and the recording device of 
the format which supplies ink from each ink tank to each subtank by making the inside of 
a subtank decompress through attachment in the part concerned is proposed in this 
applicant. In this case, the need of arranging the attachment for supplying ink between an 
ink supply stage and a subtank side possible [ attachment and detachment ] arises. 
[0007] This invention is made based on such a technical background, and is set to said 
attachment. With constituting so that an ink supply way may be blockaded in both 
connection in the condition that enabled the negotiation of ink in both connection 
condition, and both were separated, respectively While preventing a break through of the 
ink at the time of connectionless, it aims at offering the ink jet type recording device the 
closure condition enabled it to hold also to a subtank side. 
[0008] 

[Means for Solving the Problem] The basic configuration of the ink jet type recording 
device concerning this invention made in order to attain the above mentioned object The 
recording head by which is carried in carriage and both-way actuation is carried out 
crosswise [ of a record form ], It is an ink jet type recording device possessing the ink 
tank which supplies ink to said recording head. On the ink supply way from said ink tank 
to a recording head, it is constituted possible [ attachment and detachment ]. The 
negotiation of ink is enabled in both connection condition, and the attachment equipped 
with the bulb unit with which an ink supply way is blockaded in both connection in the 
condition that both were separated, respectively possesses. 

[0009] In this case, between said ink tanks and recording heads, while being carried in 
carriage with a recording head and receiving supply of ink from an ink tank, it is suitable 
to adopt it as the recording device possessing the subtank which supplies ink to said 
recording head. 

[0010] Furthermore, it functions on validity more by it being arranged on the ink supply 
stage in which one side of said attachment is located near the moving trucking of 
carriage, and another side of said attachment being carried in a carriage side, and 
adopting it as a recording device with which carriage becomes connectable in both of said 
attachment in the condition of having been located in the ink supply stage. 
[001 1] And it is desirable for ****** energized in the direction which is arranged in a 
cylinder-like case and projects mutually to said bulb unit, and the seal member by the 
flexible raw material with which an ink supply way is blockaded in the projection 
condition of said ****** to possess, and to be constituted based on migration of each 
****** by both connection, so that the negotiation of ink may be attained. 
[0012] In this case, the taper section is formed in said a part of ****** a t least in one side 
of said bulb unit. It is desirable to be constituted so that the slant face of the taper section 
may be contacted to said seal member in the projection condition of said ******. 
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Moreover, as for at least one side of the bulb unit in the projection condition of said 
******, it is desirable to be constituted so that the space between said ****** which 
results in a connection end-face side, and said cylinder-like case may be in the condition 
of hardly forming a clearance from a seal member. 

[0013] Moreover, it is supported so that ****** within said cylinder-like case can slide 
on shaft orientations by at least three fin-like members which project in the direction of 
an axial center of a case. It is desirable to constitute so that ink passage may be formed 
between said each fin-like member. Moreover, the seal member by which ****** a t least 
in one side of said bulb unit is contacted preferably extends to the end-face side of a bulb 
unit at one. It is constituted by said seal member which extended to the end-face side in 
the connection condition of both of a bulb unit so that the seal of the end face of each 
bulb unit may be carried out. 

[0014] Furthermore, a seal member is arranged at the connection end face at least in one 
side, and after a seal is carried out between the open air by the seal member arranged in 
the condition of connecting both of a bulb unit at said connection end face, the 
configuration which each ****** i n both of a bulb unit moves, and enables the 
negotiation of ink can also be adopted suitably. 

[0015] According to the above configuration, when it is adopted as the recording 
apparatus constituted so that ink could be supplied to a recording head side through said 
attachment, it might have especially a subtank and ink might be supplied to a subtank on 
an ink supply stage, the ink supply tube connected with a subtank from an ink tank like 
before can be eliminated. 

[0016] And since attachment enables the negotiation of ink in both connection condition 
and it considers as the configuration by which an ink supply way is blockaded in both 
connection, respectively in the condition that both were separated, while being able to 
make it prevent that ink leaks out from a connection in both separation condition, it can 
also be made to prevent that atmospheric air flows backwards from a connection. 



[Embodiment of the Invention] Hereafter, the ink jet type recording device concerning 
this invention is explained based on the gestalt of operation shown in drawing. Drawing 1 
shows the configuration of the attachment by the side of the subtank in the ink jet type 
recording apparatus with which this invention was applied, and a subtank with a sectional 
view. The attachment 2 attached in the subtank 1 and its upper part is carried in carriage 
with the recording head mentioned later, and it is constituted so that both-way actuation 
may be carried out crosswise [ of a record form (not shown) ]. And while receiving 
supply of ink from an ink tank through said attachment 2, it is constituted so that ink can 
be supplied to said recording head. 

[0018] The subtank 1 shown in the bottom half section of drawing 1 is constituted by 
case la to which opening of the upper part was carried out, and lid lb which blockades 
the upper part, and these are combined by means, such as ultrasonic welding or 
oscillating joining, and it forms ink reservoir room lc by which the interior was sealed by 
this. And in this subtank 1 , the float member 3 which surfaces in the ink stored in the 
subtank is arranged. This float member 3 is constituted so that it can carry out movable in 
the gravity direction up and down by setting the support shaft 4 formed in one at this float 
member as a rotation core. 

[0019] Moreover, by arranging the seal member 5 in the upper part of the subtank 1, and 



[0017] 
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this seal member's 5 surfacing in the ink with which it filled up into the subtank 1, and 
contacting the bulb member 6 which constitutes the air valve arranged in the upper part 
of the subtank 1, it is constituted so that the attraction way which passes to the reduced 
pressure pump as a negative pressure generating means to mention later can be 
blockaded. 

[0020] Moreover, the opening 7 of the ink which receives supply of ink from the ink tank 
later mentioned through the attachment 2 shown in the subtank 1 at the Johan section is 
arranged, and the ink feed hopper 8 which supplies ink to the recording head later 
mentioned through attachment 2 is also arranged by the subtank 1 . Furthermore the air 
induction inlet 9 is arranged in the upper part of the subtank 1, and it is constituted so that 
air can be introduced from this air induction inlet 9 corresponding to consumption of the 
ink accompanying printing. 

[0021] In addition, although the configuration about one subtank is shown in drawing 1 , 
corresponding to each ink treated, the subtank of the same configuration of plurality (it 
sets in the gestalt of this operation and they are six pieces) will be put side by side for this 
to the space top perpendicular direction. 

[0022] On the other hand, the common bulb unit 1 1 connected to a reduced pressure 
pump side through the attraction space (henceforth attraction opening) 10 which is open 
for free passage to the bulb member 6 is arranged at attachment 2. Respectively 
corresponding to each subtank, said attraction space 10 is open for free passage to a space 
top perpendicular direction across boundaries, and is formed in it, therefore through the 
common bulb unit 1 1, the attraction space 10 is constituted so that it can connect with the 
attachment of the others mentioned later arranged on the ink supply stage. In addition, 
said bulb unit 1 1 is constituted so that it may open, when connecting with other 
attachment arranged on the ink supply stage. 

[0023] Moreover, the makeup space 12 which sends in ink in said attachment 2 in the 
opening 7 of the ink makes each subtank 1 correspond, and is formed according to the 
individual, and it is constituted so that it can connect with the attachment of the others 
mentioned later arranged on the ink supply stage through the bulb unit 13 arranged in 
each makeup space 12. In addition, also in said each bulb unit 13, it is constituted so that 
it may open, when connecting with other attachment arranged on the ink supply stage. 
[0024] On the ink supply way to [ from the ink feed hopper 8 ] a recording head in 
attachment 2, the ink supply bulb 14 by which closing motion control is carried out 
makes each subtank correspond, and is arranged according to the individual. 
Furthermore, although make each subtank correspond and it is arranged according to the 
individual, and the air installation space 1 6 through the air installation bulb 1 5 is open for 
free passage across boundaries, and is formed and the air installation bulb 15 which 
counters the above mentioned air induction inlet 9, and is opened and closed in 
attachment 2 is not shown in drawing 1 , a part of air installation space 16 is opened by 
atmospheric air. 

[0025] As the configuration of ink feed hopper 8 part shows between said subtanks 1 and 
attachment 2, for example, as the communication trunk 17 which extends to one presses 
fit in the flexible seal member 19 in a circle arranged at the cavity 18 formed in the 
attachment 2 side, it is connected to it from the subtank 1 side. This configuration is 
similarly constituted in the opening of ink 7 above mentioned part, bulb member 6 part, 
and air induction inlet 9 part. 
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[0026] And in the gestalt of operation shown in drawing 1 , the projection 20 which 
protruded on one side attachment wall of the subtank 1 enters into the engagement hole 
21 formed in attachment 2, and on the other hand, as the engagement pawl 23 formed in 
attachment 2 gets over to the projection 22 formed in the side attachment wall of another 
side of the subtank 1, both are combined with it by one. 

[0027] Drawing 2 shows the basic configuration of one ink supply system which supplies 
ink to a recording head through the above mentioned subtank from the ink cartridge as an 
ink tank by the mimetic diagram. In addition, in drawing 2 , the attachment 2 by the side 
of the subtank shown in drawing 1 and the attachment in the ink supply stage which is 
connected to this attachment and which is mentioned later are omitted and shown. 
[0028] The sign 3 1 in drawing 2 shows the ink tank, and the cartridge holder arranged for 
example, on both the outsides of a recording apparatus is loaded with this ink tank 31. 
And it is constituted so that ink may be supplied to the subtank 1 carried in carriage 
through the ink supply way 32. Moreover, it consists of subtanks 1 so that ink may be 
supplied to a recording head 33 through the ink supply bulb 14, and the subtank 1 is 
connected to the reduced pressure pump 35 as a negative pressure generating means 
further again through the common attraction way 34 which is open for free passage to the 
bulb member 6 arranged inside as shown also in drawing 1 . 

[0029] in addition, as typically shown in drawing 2 , in this configuration, it is [ in / to the 
opening 7 of the ink arranged at said subtank / the gravity direction ] low [ ink derivation 
section 3 la of the ink tank 3 1 ] a little, and if it puts in another way, both are stationed so 
that it may become negative pressure slightly in said opening 7 of the ink. A break 
through of ink can be made to prevent certainly in the attachment arranged by such 
configuration on the ink supply stage. 

[0030] Next, drawing 3 shows the configuration of the attachment which intervenes 
between the ink tank 31 and the subtank 1. The attachment 2 by the side of six subtanks 1 
and the subtank arranged at each and the attachment 41 by the side of the ink supply 
arranged on the ink supply stage are drawn on this drawing 3 . That is, this drawing 3 
shows the **** condition from the direction which intersects perpendicularly to drawing 

[0031] The attachment 41 by the side of ink supply is constituted so that it can move in 
the vertical direction by the guide projection 43 of four arranged at the inside sense at the 
guide case 42, and although this attachment 41 is not shown in drawing, it is moved up 
and down by actuation of actuators, such as a motor, in the predetermined range. The 
connection opening 44 is formed in the upper bed section of attachment 41, and the other 
end of the ink supply way 32 where the end was connected to each ink tank 31 by which 
each ink of six colors was stored is connected to this connection opening 44. And in each 
Shimo edge of attachment 41, the bulb unit 51 explained after drawing 4 is arranged. 
[0032] On the other hand, as explained in drawing 1 also in each subtank 1 side, 
attachment 2 is arranged, respectively, and the bulb unit 13 explained also in the upper 
bed section in such attachment 2 after drawing 4 R> 4 is arranged. 
[0033] Drawing 4 thru/or drawing 6 show the gestalt of operation of the 1st of the bulb 
unit in the attachment 41 arranged on the above mentioned ink supply stage, and the bulb 
unit arranged at the subtank 1 side with a sectional view. In addition, as for drawing 5 , 
drawing 6 (A) and (B) show the **** sectional view in the direction of an arrow head 
again in an A-A line and a B-B line, respectively. [ in / for the condition that the 
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condition that, as for drawing 4 , both of a bulb unit are separated is connected in both / 
drawing 5 ] 

[0034] First, the outline is formed by joining the 1st and 2nd cylinder-like case 52 and 53 
to shaft orientations, O ring 54 is arranged among both, and the bulb unit 5 1 by the side 
of an ink supply stage makes the joint the airtight condition. And it is made as [ be / 
through said attachment 41 / the opening 55 formed in the drawing Nakagami edge / on 
the ink tank 31 / open for free passage ]. 

[0035] ****** 56 which formed heights 56a in the connection end-face side is arranged 
possible [ sliding ] at shaft orientations at the axial core of said cylinder-like cases 52 and 
53, and with the coil spring 57 arranged between the flange and the 2nd case 53 which 
were formed in ****** 56, it is energized so that heights 56a of ****** 56 may project 
in a connection end- face side (the direction of drawing Nakashita). 
[0036] Taper section 56b is formed in said a part of ****** 56, and in the projection 
condition of this ****** 56, it is constituted so that the slant face of taper section 56b 
may be contacted to the seal member 58. Therefore, in the condition which shows in 
drawing 4 , taper section 56b of ****** 56 can contact to the seal member 58 on the slant 
face, and can secure sufficient confidentiality. 

[0037] Moreover, said a part of seal member 58 has extended to the end-face side at one, 
and it is constituted so that the seal of the end face of each bulb unit may be carried out in 
the connection condition of both of the bulb unit shown in drawing 5 by extension section 
58a by the side of an end face. The components mark of the seal member 58 can be set to 
one by such shared configuration. 

[0038] On the other hand also in the bulb unit 13 by the side of a subtank, the outline is 
formed by joining the 1st and 2nd cylinder-like case 61 and 62 to shaft orientations, O 
ring 63 is arranged among both, and the joint is made into the airtight condition. And the 
opening 64 formed in the drawing Nakashita edge is opened for free passage at the 
subtank side. 

[0039] ****** 65 which formed heights 65a in the connection end-face side is arranged 
possible [ sliding ] at shaft orientations at the axial core of said cylinder-like cases 61 and 
62, and with the coil spring 66 arranged between the flange and the 2nd case 62 which 
were formed in ****** 65, it is energized so that heights 65a of ****** 65 may project 
in a connection end-face side (the direction of drawing Nakagami). Moreover, it is 
annularly formed in the flange formed in said ****** 65, and the plate-like seal member 
67 is attached, and it is constituted so that the seal member 67 may secure confidentiality 
in contact with the internal surface of the cylinder-like case 61 according to the 
energization force of said coil spring 66. 

[0040] In the projection condition of ****** 65 furthermore shown in drawing 4 , it is 
constituted so that the space between said ****** 65 and the cylinder-like cases 61 which 
result in a connection end- face side may be in the condition of hardly forming a clearance 
from the seal member 67. Thus, by constituting, in the condition that the mutual bulb unit 
was separated, the amount of residuals of the ink in the connection end face of a bulb unit 
can be lessened as much as possible, and the problem of making the inside of equipment 
pollute in residual ink can be removed. 

[0041] Drawing 5 shows the condition that both above mentioned bulb unit 51 and bulb 
unit 13 are connected, and it is desirable to balance mostly the spring force of the coil 
springs 57 and 66 arranged at both in this. When both spring force is balanced mostly, 
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each ****** 55 an( j ^ nas a i mos t simultaneous and comparable movement magnitude, 
and moves, and the passage of ink is formed while it is mutual. <BR> [0042] By making 
three projection 56c form between the flange of ****** 56 in the bulb unit 51, and a case 
52 in the hoop direction of a flange, it is supported so that it can slide on shaft 
orientations, and thereby, ink passage is made to form, as drawing 6 (A) which is an A-A 
cross section in drawing 5 showed on the other hand. Moreover, ****** 56 is supported 
so that it can slide on shaft orientations by four fins-like member 52a which projects in 
the direction of an axial center of a case, and thereby, it is making ink passage form, as 
drawing 6 (B) which is a B-B cross section in drawing 5 showed. 
[0043] In addition, although four fins-like member 52a is formed, this can make ****** 
56 hold in an axial center location by making at least three or more pieces form in the 
gestalt of this operation. Moreover, the gestalt shown in this drawing 6 can be adopted 
also in the bulb unit 13 by the side of a subtank. And the bulb unit 5 1 arranged at an ink 
supply stage side and the bulb unit 13 arranged at a subtank side can be used convenient, 
even if it changes mutually. 

[0044] According to the combination of each bulb units 51 and 13 constituted as 
mentioned above, on the occasion of mutual junction, each heights 56a and 65a first 
formed in each ****** 56 and 65 join, and it is made as [ push / mutually / each ****** 
56 and 65 / in the cylinder-like case 52 and 61 ]. And as for both, extension section 58a 
of said seal member 58 changes into an airtight condition the seal of the extension section 
58a of the seal member 58 arranged at the end-face side of one cylinder-like case 52 by 
joining both in contact with the end face of the cylinder-like case 61 of another side, and 
an ink supply way is formed among both because both approach still more. 
[0045] Here, in the gestalt of the 1st operation, before [ above mentioned ] not taking the 
seal between both by extension section 58a of the seal member 58, each bulb units 51 and 
13 will be in a valve-opening condition. The same condition generates this while 
dissociating from both junction condition. 

[0046] However, as explained in drawing 2 , the bulb unit 51 by the side of the ink tank 
3 1 can be in few negative pressure conditions in a valve-opening condition especially by 
taking the arrangement configuration in which the location of ink derivation section 31a 
of the ink tank 31 turns into a location low a little in the gravity direction to the location 
of the bulb unit 51, and the inconvenience which ink leaks can be made to avoid. 
However, a possibility that air may flow backwards from the bulb unit 51 to the ink tank 
3 1 side can also make the above mentioned inconvenience avoid with constituting so that 
migration actuation of the attachment [ in / it is desirable to adjust physical relationship 
with the ink tank 3 1 so that extent of said negative pressure may become as small as 
possible, and / an ink supply stage ] 41 may be performed further promptly for a certain 
reason. 

[0047] Next, drawing 7 and drawing 8 show the gestalt of the 2nd and operation of the 
3rd of each bulb unit with a sectional view. In addition, the condition which shows the 
condition shown in drawing 7 that both of a bulb unit are connected in the gestalt of the 
2nd operation, and is shown in drawing 8 that both of a bulb unit are separated in the 
gestalt of the 3rd operation is shown. And the focus of both who show the part equivalent 
to the gestalt of the 1st operation shown in drawing 4 thru/or drawing 6 with the same 
sign, therefore showed drawing 7 and drawing 8 is explained. 

[0048] That is, in the gestalt of the 2nd shown in drawing 7 and drawing 8 , and the 3rd 
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operation, the ring member 68 is arranged further on the outside of the cylinder-like case 
61, and O ring 69 which contacts the cylinder-like case 52 of another side by this ring 
member 68 is held. And in the condition of connecting both 51 and 13 of a bulb unit, 
after carrying out a seal between the open air with O ring 69 arranged at the connection 
end face of the bulb unit 13, it is constituted so that each ****** 56 and 65 in both 51 
and 13 of a bulb unit may move and the negotiation of ink may be attained. 
[0049] In the gestalt of the 3rd operation especially shown in drawing 8 , a coil spring 70 
is further arranged between the cylinder-like case 61 and said ring member 68, and it is 
constituted so that O ring 69 may be energized in the direction of a connection end face. 
Therefore, in case both 51 and 13 of a bulb unit are connected, in contact with the end 
face of the bulb unit 51 of another side, a seal is made between the open air, and each 
****** 56 and 65 in both 51 and 13 of a bulb unit moves after that, and it is made for the 
negotiation of ink to be attained according to the energization force of a coil spring 70, 
and the elastic force of O ring 69 according to this configuration. 

[0050] In the configuration explained above, if the amount of ink in the subtank 1 shown 
in drawing 1 by continuation of printing actuation decreases and it will be in ink and a 
condition, it will be said float member 3 in the condition of having sunk through the shaft 
4. Then, carriage moves to an ink supply stage, and as shown in drawing 3 , the 
attachment 2 by the side of a subtank and the attachment 41 by the side of the ink supply 
arranged on the ink supply stage are connected. 

[0051] Moreover, although not shown in drawing, it connects with the attraction way 34 
where attraction opening of the bulb member 6 leads to the reduced pressure pump 35 
through the same attachment. Moreover, in this condition, the air installation bulb 15 
which changed the ink supply bulb 14 from the subtank 1 to a recording head 33 into the 
clausilium condition, and was described above is also made into a clausilium condition. 
[0052] ****** 56 and 65 of each bulb units 51 and 13 shown after drawing 4 moves by 
this, and it will be in the condition which can circulate ink. On the other hand, since the 
seal member 5 arranged at the float member 3 is in the condition of having separated 
from the bulb member 6, the inside of the subtank 1 is made a reduced pressure condition 
by actuation of the reduced pressure pump 35. Therefore, ink is supplied in the subtank 7 
through said bulb units 5 1 and 1 3 from the ink tank 31. 

[0053] Thus, when ink is supplied in the subtank 1 from the ink tank 31 and the ink in the 
subtank 1 becomes almost full, said float member 3 surfaces in ink, and said seal member 
5 makes an air valve a clausilium condition in contact with the bulb member 6 in 
connection with this. At this time, the seal member 5 will be in the condition of it having 
been drawn in by the reduced pressure pump 35 and having stuck to the bulb member 6, 
and it will be stopped by the reduced pressure in the subtank 1. Therefore, makeup of the 
ink from the ink tank 31 to into the subtank 1 is also stopped. 

[0054] And when it fills up with ink in all subtanks, association with the attachment 41 
arranged on the ink supply stage and the attachment 2 arranged at the subtank is solved. 
Thereby, the bulb units 51 and 13 arranged, respectively are divided into the attachment 
41 arranged on the ink supply stage, and the attachment 2 arranged at the subtank. 
Therefore, as described above, each ****** 56 and 65 arranged at each bulb units 51 and 
13 is returned to the original condition according to the energization force of each coil 
springs 57 and 66, and the ink supply way in each bulb units 51 and 13 is blockaded. 
[0055] Thereby, the phenomenon which ink leaks can be prevented from the connection 
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edge in the bulb units 5 1 and 13. And the air installation bulb 15 which changed the ink 
supply bulb 14 from the subtank 1 to [ this condition ] a recording head 33 into the valve- 
opening condition, and was described above is also made into a valve-opening condition, 
and printing by the recording head 33 is started. 

[0056] Thus, when printing actuation by the recording head 33 is performed and the ink 
in the subtank 1 decreases in number by this, on an ink supply stage, makeup of ink is 
made according to the same operation as the above, and printing actuation by the 
recording head 33 is performed again. 
[0057] 

[Effect of the Invention] In the ink supply way from an ink tank to [ the above 
explanation / so that clearly / according to the ink jet type recording device concerning 
this invention ] a recording head Since the attachment equipped with the bulb unit with 
which an ink supply way is blockaded in both connection in the condition that it was 
constituted possible [ attachment and detachment ], enabled the negotiation of ink in both 
connection condition, and both were separated, respectively is provided It can also be 
prevented that can make it prevent that ink leaks out from a connection in both separation 
condition, and air flows backwards from a connection. 

[0058] And it can have the subtank carried especially in carriage, when this is adopted as 
the recording apparatus constituted so that ink might be supplied to a subtank on an ink 
supply stage, the ink supply tube connected with a subtank from an ink tank like before 
can be eliminated, and it can contribute to making the configuration as a recording 
apparatus simplify. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the ink jet type recording device which 
has arranged the attachment arranged possible [ attachment and detachment ] on the ink 
supply way from an ink tank especially to a recording head about the ink jet type 
recording device possessing the recording head by which is carried in carriage and both- 
way actuation is carried out crosswise [ of a record form ], and the ink tank which 
supplies ink to said recording head. 



PRIOR ART 



[Description of the Prior Art] An ink jet type recording device has the comparatively 
small noise at the time of printing, and since it can form a dot small moreover by the high 
consistency, it is used for many printings which include color printing in these days. 
Record is performed by making an ink droplet breathe out to a record form, having the 
ink jet type recording head which such an ink jet type recording apparatus is generally 
carried on carriage, and moves crosswise [ of a record form ], and the paper feed means 
to which a record form is relatively moved to a recording head, and moving a recording 
head crosswise [ of a record form ] on carriage. 

[0003] And on common carriage, the recording head for Black which carries out the 
regurgitation for example, of the black ink, and yellow, cyanogen and the recording head 
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for colors in which the regurgitation of each ink of a Magenta is possible are carried, and 
full color printing is enabled by changing the regurgitation rate of not only the text print 
in black ink but each ink. 

[0004] On the other hand, in order to make it correspond to printing of a large quantity 
comparatively in this kind with which for example, for office or business use is provided 
of recording device, the recording device of a format with which the wearing equipment 
(cartridge holder) which will need to arrange a mass ink cartridge, for this reason has 
arranged the ink tank as an ink cartridge to the flank of for example, the body of 
equipment is made to load is offered. And it is constituted so that a subtank may be 
arranged, ink may be supplied from said ink tank through an ink supply tube to each 
subtank and ink may be further supplied from each subtank to a recording head, 
respectively on the carriage with which the recording head was carried. 



EFFECT OF THE INVENTION 



[Effect of the Invention] In the ink supply way from an ink tank to [ the above 
explanation / so that clearly / according to the ink jet type recording device concerning 
this invention ] a recording head Since the attachment equipped with the bulb unit with 
which an ink supply way is blockaded in both connection in the condition that it was 
constituted possible [ attachment and detachment ], enabled the negotiation of ink in both 
connection condition, and both were separated, respectively is provided It can also be 
prevented that can make it prevent that ink leaks out from a connection in both separation 
condition, and air flows backwards from a connection. 

[0058] And it can have the subtank carried especially in carriage, when this is adopted as 
the recording apparatus constituted so that ink might be supplied to a subtank on an ink 
supply stage, the ink supply tube connected with a subtank from an ink tank like before 
can be eliminated, and it can contribute to making the configuration as a recording 
apparatus simplify. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, in a recording apparatus which 
was described above, in order to supply ink to each subtank from each ink tank, each ink 
is made to correspond, the ink supply tube is connected, and it has the problem that where 
of this ink supply tube gives resistance to migration of carriage, in the recording 
apparatus with a long scan distance which prints to the large-sized space demanded 
especially in these days. 

[0006] Then, when the above mentioned ink supply tube is eliminated and the ink residue 
in a subtank decreases, carriage moves to an ink supply stage and the recording device of 
the format which supplies ink from each ink tank to each subtank by making the inside of 
a subtank decompress through attachment in the part concerned is proposed in this 
applicant. In this case, the need of arranging the attachment for supplying ink between an 
ink supply stage and a subtank side possible [ attachment and detachment ] arises. 
[0007] This invention is made based on such a technical background, and is set to said 
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attachment. With constituting so that an ink supply way may be blockaded in both 
connection in the condition that enabled the negotiation of ink in both connection 
condition, and both were separated, respectively While preventing a break through of the 
ink at the time of connectionless, it aims at offering the ink jet type recording device the 
closure condition enabled it to hold also to a subtank side. 



MEANS 



[Means for Solving the Problem] The basic configuration of the ink jet type recording 
device concerning this invention made in order to attain the above mentioned object The 
recording head by which is carried in carriage and both- way actuation is carried out 
crosswise [ of a record form ], It is an ink jet type recording device possessing the ink 
tank which supplies ink to said recording head. On the ink supply way from said ink tank 
to a recording head, it is constituted possible [ attachment and detachment ]. The 
negotiation of ink is enabled in both connection condition, and the attachment equipped 
with the bulb unit with which an ink supply way is blockaded in both connection in the 
condition that both were separated, respectively possesses. 

[0009] In this case, between said ink tanks and recording heads, while being carried in 
carriage with a recording head and receiving supply of ink from an ink tank, it is suitable 
to adopt it as the recording device possessing the subtank which supplies ink to said 
recording head. 

[0010] Furthermore, it functions on validity more by it being arranged on the ink supply 
stage in which one side of said attachment is located near the moving trucking of 
carriage, and another side of said attachment being carried in a carriage side, and 
adopting it as a recording device with which carriage becomes connectable in both of said 
attachment in the condition of having been located in the ink supply stage. 
[001 1] And it is desirable for ****** energized in the direction which is arranged in a 
cylinder-like case and projects mutually to said bulb unit, and the seal member by the 
flexible raw material with which an ink supply way is blockaded in the projection 
condition of said ****** to possess, and to be constituted based on migration of each 
****** by both connection, so that the negotiation of ink may be attained. 
[0012] In this case, the taper section is formed in said a part of ****** at least in one side 
of said bulb unit. It is desirable to be constituted so that the slant face of the taper section 
may be contacted to said seal member in the projection condition of said ******. 
Moreover, as for at least one side of the bulb unit in the projection condition of said 
******, it is desirable to be constituted so that the space between said ****** which 
results in a connection end-face side, and said cylinder-like case may be in the condition 
of hardly forming a clearance from a seal member. 

[0013] Moreover, it is supported so that ****** within said cylinder-like case can slide 
on shaft orientations by at least three fin-like members which project in the direction of 
an axial center of a case. It is desirable to constitute so that ink passage may be formed 
between said each fin-like member. Moreover, the seal member by which ****** a t least 
in one side of said bulb unit is contacted preferably extends to the end- face side of a bulb 
unit at one. It is constituted by said seal member which extended to the end-face side in 
the connection condition of both of a bulb unit so that the seal of the end face of each 
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bulb unit may be carried out. 

[0014] Furthermore, a seal member is arranged at the connection end face at least in one 
side, and after a seal is carried out between the open air by the seal member arranged in 
the condition of connecting both of a bulb unit at said connection end face, the 
configuration which each ****** j n both of a bulb unit moveSj an( j ena bl es the 
negotiation of ink can also be adopted suitably. 

[0015] According to the above configuration, when it is adopted as the recording 
apparatus constituted so that ink could be supplied to a recording head side through said 
attachment, it might have especially a subtank and ink might be supplied to a subtank on 
an ink supply stage, the ink supply tube connected with a subtank from an ink tank like 
before can be eliminated. 

[0016] And since attachment enables the negotiation of ink in both connection condition 
and it considers as the configuration by which an ink supply way is blockaded in both 
connection, respectively in the condition that both were separated, while being able to 
make it prevent that ink leaks out from a connection in both separation condition, it can 
also be made to prevent that atmospheric air flows backwards from a connection. 
[0017] 

[Embodiment of the Invention] Hereafter, the ink jet type recording device concerning 
this invention is explained based on the gestalt of operation shown in drawing. Drawing 1 
shows the configuration of the attachment by the side of the subtank in the ink jet type 
recording apparatus with which this invention was applied, and a subtank with a sectional 
view. The attachment 2 attached in the subtank 1 and its upper part is carried in carriage 
with the recording head mentioned later, and it is constituted so that both-way actuation 
may be carried out crosswise [ of a record form (not shown) ]. And while receiving 
supply of ink from an ink tank through said attachment 2, it is constituted so that ink can 
be supplied to said recording head. 

[0018] The subtank 1 shown in the bottom half section of drawing 1 is constituted by 
case la to which opening of the upper part was carried out, and lid lb which blockades 
the upper part, and these are combined by means, such as ultrasonic welding or 
oscillating joining, and it forms ink reservoir room lc by which the interior was sealed by 
this. And in this subtank 1, the float member 3 which surfaces in the ink stored in the 
subtank is arranged. This float member 3 is constituted so that it can carry out movable in 
the gravity direction up and down by setting the support shaft 4 formed in one at this float 
member as a rotation core. 

[0019] Moreover, by arranging the seal member 5 in the upper part of the subtank 1, and 
this seal member's 5 surfacing in the ink with which it filled up into the subtank 1, and 
contacting the bulb member 6 which constitutes the air valve arranged in the upper part 
of the subtank 1, it is constituted so that the attraction way which passes to the reduced 
pressure pump as a negative pressure generating means to mention later can be 
blockaded. 

[0020] Moreover, the opening 7 of the ink which receives supply of ink from the ink tank 
later mentioned through the attachment 2 shown in the subtank 1 at the Johan section is 
arranged, and the ink feed hopper 8 which supplies ink to the recording head later 
mentioned through attachment 2 is also arranged by the subtank 1 . Furthermore the air 
induction inlet 9 is arranged in the upper part of the subtank 1, and it is constituted so that 
air can be introduced from this air induction inlet 9 corresponding to consumption of the 
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ink accompanying printing. 

[0021] In addition, although the configuration about one subtank is shown in drawing 1 , 
corresponding to each ink treated, the subtank of the same configuration of plurality (it 
sets in the gestalt of this operation and they are six pieces) will be put side by side for this 
to the space top perpendicular direction. 

[0022] On the other hand, the common bulb unit 1 1 connected to a reduced pressure 
pump side through the attraction space (henceforth attraction opening) 10 which is open 
for free passage to the bulb member 6 is arranged at attachment 2. Respectively 
corresponding to each subtank, said attraction space 10 is open for free passage to a space 
top perpendicular direction across boundaries, and is formed in it, therefore through the 
common bulb unit 1 1, the attraction space 10 is constituted so that it can connect with the 
attachment of the others mentioned later arranged on the ink supply stage. In addition, 
said bulb unit 1 1 is constituted so that it may open, when connecting with other 
attachment arranged on the ink supply stage. 

[0023] Moreover, the makeup space 12 which sends in ink in said attachment 2 in the 
opening 7 of the ink makes each subtank 1 correspond, and is formed according to the 
individual, and it is constituted so that it can connect with the attachment of the others 
mentioned later arranged on the ink supply stage through the bulb unit 13 arranged in 
each makeup space 12. In addition, also in said each bulb unit 13, it is constituted so that 
it may open, when connecting with other attachment arranged on the ink supply stage. 
[0024] On the ink supply way to [ from the ink feed hopper 8 ] a recording head in 
attachment 2, the ink supply bulb 14 by which closing motion control is carried out 
makes each subtank correspond, and is arranged according to the individual. 
Furthermore, although make each subtank correspond and it is arranged according to the 
individual, and the air installation space 16 through the air installation bulb 15 is open for 
free passage across boundaries, and is formed and the air installation bulb 15 which 
counters the above mentioned air induction inlet 9, and is opened and closed in 
attachment 2 is not shown in drawing 1 , a part of air installation space 16 is opened by 
atmospheric air. 

[0025] As the configuration of ink feed hopper 8 part shows between said subtanks 1 and 
attachment 2, for example, as the communication trunk 17 which extends to one presses 
fit in the flexible seal member 19 in a circle arranged at the cavity 18 formed in the 
attachment 2 side, it is connected to it from the subtank 1 side. This configuration is 
similarly constituted in the opening of ink 7 above mentioned part, bulb member 6 part, 
and air induction inlet 9 part. 

[0026] And in the gestalt of operation shown in drawing 1 , the projection 20 which 
protruded on one side attachment wall of the subtank 1 enters into the engagement hole 
21 formed in attachment 2, and on the other hand, as the engagement pawl 23 formed in 
attachment 2 gets over to the projection 22 formed in the side attachment wall of another 
side of the subtank 1, both are combined with it by one. 

[0027] Drawing 2 shows the basic configuration of one ink supply system which supplies 
ink to a recording head through the above mentioned subtank from the ink cartridge as an 
ink tank by the mimetic diagram. In addition, in drawing 2 , the attachment 2 by the side 
of the subtank shown in drawing 1 and the attachment in the ink supply stage which is 
connected to this attachment and which is mentioned later are omitted and shown. 
[0028] The sign 3 1 in drawing 2 shows the ink tank, and the cartridge holder arranged for 
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example, on both the outsides of a recording apparatus is loaded with this ink tank 31. 
And it is constituted so that ink may be supplied to the subtank 1 carried in carriage 
through the ink supply way 32. Moreover, it consists of subtanks 1 so that ink may be 
supplied to a recording head 33 through the ink supply bulb 14, and the subtank 1 is 
connected to the reduced pressure pump 35 as a negative pressure generating means 
further again through the common attraction way 34 which is open for free passage to the 
bulb member 6 arranged inside as shown also in drawing 1 . 

[0029] in addition, as typically shown in drawing 2 , in this configuration, it is [ in / to the 
opening 7 of the ink arranged at said subtank / the gravity direction ] low [ ink derivation 
section 3 1 a of the ink tank 3 1 ] a little, and if it puts in another way, both are stationed so 
that it may become negative pressure slightly in said opening 7 of the ink. A break 
through of ink can be made to prevent certainly in the attachment arranged by such 
configuration on the ink supply stage. 

[0030] Next, drawing 3 shows the configuration of the attachment which intervenes 
between the ink tank 31 and the subtank 1. The attachment 2 by the side of six subtanks 1 
and the subtank arranged at each and the attachment 41 by the side of the ink supply 
arranged on the ink supply stage are drawn on this drawing 3 . That is, this drawing 3 
shows the **** condition from the direction which intersects perpendicularly to drawing 
!• 

[0031] The attachment 41 by the side of ink supply is constituted so that it can move in 
the vertical direction by the guide projection 43 of four arranged at the inside sense at the 
guide case 42, and although this attachment 41 is not shown in drawing, it is moved up 
and down by actuation of actuators, such as a motor, in the predetermined range. The 
connection opening 44 is formed in the upper bed section of attachment 41 , and the other 
end of the ink supply way 32 where the end was connected to each ink tank 31 by which 
each ink of six colors was stored is connected to this connection opening 44. And in each 
Shimo edge of attachment 41, the bulb unit 51 explained after drawing 4 is arranged. 
[0032] On the other hand, as explained in drawing 1 also in each subtank 1 side, 
attachment 2 is arranged, respectively, and the bulb unit 13 explained also in the upper 
bed section in such attachment 2 after drawing 4 R> 4 is arranged. 
[0033] Drawing 4 thru/or drawing 6 show the gestalt of operation of the 1st of the bulb 
unit in the attachment 41 arranged on the above mentioned ink supply stage, and the bulb 
unit arranged at the subtank 1 side with a sectional view. In addition, as for drawing 5 , 
drawing 6 (A) and (B) show the **** sectional view in the direction of an arrow head 
again in an A-A line and a B-B line, respectively. [ in / for the condition that the 
condition that, as for drawing 4 , both of a bulb unit are separated is connected in both / 
drawing 5 ] 

[0034] First, the outline is formed by joining the 1st and 2nd cylinder-like case 52 and 53 
to shaft orientations, O ring 54 is arranged among both, and the bulb unit 5 1 by the side 
of an ink supply stage makes the joint the airtight condition. And it is made as [ be / 
through said attachment 41 / the opening 55 formed in the drawing Nakagami edge / on 
the ink tank 3 1 / open for free passage ]. 

[0035] ****** 56 which formed heights 56a in the connection end-face side is arranged 
possible [ sliding ] at shaft orientations at the axial core of said cylinder-like cases 52 and 
53, and with the coil spring 57 arranged between the flange and the 2nd case 53 which 
were formed in ****** 56, it is energized so that heights 56a of ****** 56 may project 
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in a connection end- face side (the direction of drawing Nakashita). 
[0036] Taper section 56b is formed in said a part of ****** 56, and in the projection 
condition of this ****** 56, it is constituted so that the slant face of taper section 56b 
may be contacted to the seal member 58. Therefore, in the condition which shows in 
drawing 4 , taper section 56b of ****** 56 can contact to the seal member 58 on the slant 
face, and can secure sufficient confidentiality. 

[0037] Moreover, said a part of seal member 58 has extended to the end-face side at one, 
and it is constituted so that the seal of the end face of each bulb unit may be carried out in 
the connection condition of both of the bulb unit shown in drawing 5 by extension section 
58a by the side of an end face. The components mark of the seal member 58 can be set to 
one by such shared configuration. 

[0038] On the other hand also in the bulb unit 13 by the side of a subtank, the outline is 
formed by joining the 1st and 2nd cylinder-like case 61 and 62 to shaft orientations, O 
ring 63 is arranged among both, and the joint is made into the airtight condition. And the 
opening 64 formed in the drawing Nakashita edge is opened for free passage at the 
subtank side. 

[0039] ****** 65 which formed heights 65a in the connection end-face side is arranged 
possible [ sliding ] at shaft orientations at the axial core of said cylinder-like cases 61 and 
62, and with the coil spring 66 arranged between the flange and the 2nd case 62 which 
were formed in ****** 65, it is energized so that heights 65a of ****** 65 may project 
in a connection end-face side (the direction of drawing Nakagami). Moreover, it is 
annularly formed in the flange formed in said ****** 65, and the plate-like seal member 
67 is attached, and it is constituted so that the seal member 67 may secure confidentiality 
in contact with the internal surface of the cylinder-like case 61 according to the 
energization force of said coil spring 66. 

[0040] In the projection condition of ****** 65 furthermore shown in drawing 4 , it is 
constituted so that the space between said ****** 65 and the cylinder-like cases 61 which 
result in a connection end-face side may be in the condition of hardly forming a clearance 
from the seal member 67. Thus, by constituting, in the condition that the mutual bulb unit 
was separated, the amount of residuals of the ink in the connection end face of a bulb unit 
can be lessened as much as possible, and the problem of making the inside of equipment 
pollute in residual ink can be removed. 

[0041] Drawing 5 shows the condition that both above mentioned bulb unit 51 and bulb 
unit 13 are connected, and it is desirable to balance mostly the spring force of the coil 
springs 57 and 66 arranged at both in this. When both spring force is balanced mostly, 
each ****** 56 and 65 has almost simultaneous and comparable movement magnitude, 
and moves, and the passage of ink is formed while it is mutual. 

[0042] By making three projection 56c form between the flange of ****** 56 in the bulb 
unit 51, and a case 52 in the hoop direction of a flange, it is supported so that it can slide 
on shaft orientations, and thereby, ink passage is made to form, as drawing 6 (A) which is 
an A- A cross section in drawing 5 showed on the other hand. Moreover, ****** 55 j s 
supported so that it can slide on shaft orientations by four fins-like member 52a which 
projects in the direction of an axial center of a case, and thereby, it is making ink passage 
form, as drawing 6 (B) which is a B-B cross section in drawing 5 showed. 
[0043] In addition, although four fins-like member 52a is formed, this can make ****** 
56 hold in an axial center location by making at least three or more pieces form in the 
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gestalt of this operation. Moreover, the gestalt shown in this drawing 6 can be adopted 
also in the bulb unit 13 by the side of a subtank. And the bulb unit 51 arranged at an ink 
supply stage side and the bulb unit 13 arranged at a subtank side can be used convenient, 
even if it changes mutually. 

[0044] According to the combination of each bulb units 51 and 13 constituted as 
mentioned above, on the occasion of mutual junction, each heights 56a and 65a first 
formed in each ****** 56 and 65 join, and it is made as [ push / mutually / each ****** 
56 and 65 / in the cylinder-like case 52 and 61 ]. And as for both, extension section 58a 
of said seal member 58 changes into an airtight condition the seal of the extension section 
58a of the seal member 58 arranged at the end-face side of one cylinder-like case 52 by 
joining both in contact with the end face of the cylinder-like case 61 of another side, and 
an ink supply way is formed among both because both approach still more. 
[0045] Here, in the gestalt of the 1st operation, before [ above mentioned ] not taking the 
seal between both by extension section 58a of the seal member 58, each bulb units 51 and 
13 will be in a valve-opening condition. The same condition generates this while 
dissociating from both junction condition. 

[0046] However, as explained in drawing 2 , the bulb unit 51 by the side of the ink tank 
3 1 can be in few negative pressure conditions in a valve-opening condition especially by 
taking the arrangement configuration in which the location of ink derivation section 31a 
of the ink tank 31 turns into a location low a little in the gravity direction to the location 
of the bulb unit 51, and the inconvenience which ink leaks can be made to avoid. 
However, a possibility that air may flow backwards from the bulb unit 51 to the ink tank 
3 1 side can also make the above mentioned inconvenience avoid with constituting so that 
migration actuation of the attachment [ in / it is desirable to adjust physical relationship 
with the ink tank 3 1 so that extent of said negative pressure may become as small as 
possible, and / an ink supply stage ] 41 may be performed further promptly for a certain 
reason. 

[0047] Next, drawing 7 and drawing 8 show the gestalt of the 2nd and operation of the 
3rd of each bulb unit with a sectional view. In addition, the condition which shows the 
condition shown in drawing 7 that both of a bulb unit are connected in the gestalt of the 
2nd operation, and is shown in drawing 8 that both of a bulb unit are separated in the 
gestalt of the 3rd operation is shown. And the focus of both who show the part equivalent 
to the gestalt of the 1 st operation shown in drawing 4 thru/or drawing 6 with the same 
sign, therefore showed drawing 7 and drawing 8 is explained. 

[0048] That is, in the gestalt of the 2nd shown in drawing 7 and drawing 8 , and the 3rd 
operation, the ring member 68 is arranged further on the outside of the cylinder-like case 
61, and O ring 69 which contacts the cylinder-like case 52 of another side by this ring 
member 68 is held. And in the condition of connecting both 51 and 13 of a bulb unit, 
after carrying out a seal between the open air with O ring 69 arranged at the connection 
end face of the bulb unit 13, it is constituted so that each ****** 56 and 65 in both 51 
and 13 of a bulb unit may move and the negotiation of ink may be attained. 
[0049] In the gestalt of the 3rd operation especially shown in drawing 8 , a coil spring 70 
is further arranged between the cylinder-like case 61 and said ring member 68, and it is 
constituted so that O ring 69 may be energized in the direction of a connection end face. 
Therefore, in case both 51 and 13 of a bulb unit are connected, in contact with the end 
face of the bulb unit 5 1 of another side, a seal is made between the open air, and each 
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****** 56 and 65 in both 51 and 13 of a bulb unit moves after that, and it is made for the 
negotiation of ink to be attained according to the energization force of a coil spring 70, 
and the elastic force of O ring 69 according to this configuration. 

[0050] In the configuration explained above, if the amount of ink in the subtank 1 shown 
in drawing 1 by continuation of printing actuation decreases and it will be in ink and a 
condition, it will be said float member 3 in the condition of having sunk through the shaft 
4. Then, carriage moves to an ink supply stage, and as shown in drawing 3 , the 
attachment 2 by the side of a subtank and the attachment 41 by the side of the ink supply 
arranged on the ink supply stage are connected. 

[0051] Moreover, although not shown in drawing, it connects with the attraction way 34 
where attraction opening of the bulb member 6 leads to the reduced pressure pump 35 
through the same attachment. Moreover, in this condition, the air installation bulb 15 
which changed the ink supply bulb 14 from the subtank 1 to a recording head 33 into the 
clausilium condition, and was described above is also made into a clausilium condition. 
[0052] ****** 56 and 65 of each bulb units 51 and 13 shown after drawing 4 moves by 
this, and it will be in the condition which can circulate ink. On the other hand, since the 
seal member 5 arranged at the float member 3 is in the condition of having separated 
from the bulb member 6, the inside of the subtank 1 is made a reduced pressure condition 
by actuation of the reduced pressure pump 35. Therefore, ink is supplied in the subtank 7 
through said bulb units 51 and 13 from the ink tank 31. 

[0053] Thus, when ink is supplied in the subtank 1 from the ink tank 31 and the ink in the 
subtank 1 becomes almost full, said float member 3 surfaces in ink, and said seal member 
5 makes an air valve a clausilium condition in contact with the bulb member 6 in 
connection with this. At this time, the seal member 5 will be in the condition of it having 
been drawn in by the reduced pressure pump 35 and having stuck to the bulb member 6, 
and it will be stopped by the reduced pressure in the subtank 1. Therefore, makeup of the 
ink from the ink tank 3 1 to into the subtank 1 is also stopped. 

[0054] And when it fills up with ink in all subtanks, association with the attachment 41 
arranged on the ink supply stage and the attachment 2 arranged at the subtank is solved. 
Thereby, the bulb units 51 and 13 arranged, respectively are divided into the attachment 
41 arranged on the ink supply stage, and the attachment 2 arranged at the subtank. 
Therefore, as described above, each ****** 56 and 65 arranged at each bulb units 51 and 
13 is returned to the original condition according to the energization force of each coil 
springs 57 and 66, and the ink supply way in each bulb units 51 and 13 is blockaded. 
[0055] Thereby, the phenomenon which ink leaks can be prevented from the connection 
edge in the bulb units 51 and 13. And the air installation bulb 15 which changed the ink 
supply bulb 14 from the subtank 1 to [ this condition ] a recording head 33 into the valve- 
opening condition, and was described above is also made into a valve-opening condition, 
and printing by the recording head 33 is started. 

[0056] Thus, when printing actuation by the recording head 33 is performed and the ink 
in the subtank 1 decreases in number by this, on an ink supply stage, makeup of ink is 
made according to the same operation as the above, and printing actuation by the 
recording head 33 is performed again. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view having shown the configuration of the subtank and 
attachment in the ink jet type recording apparatus which applied this invention. 
[Drawing 2] It is the mimetic diagram having shown the configuration of the ink supply 
system from an ink tank to a recording head. 

[Drawing 3] It is the side elevation having shown the configuration of the attachment 
arranged on the ink supply stage. 

[Drawing 4] It is the sectional view having shown the gestalt of operation of the 1st of the 
bulb unit arranged at attachment. 

[Drawing 51 It is the sectional view showing the condition that the bulb unit was similarly 
connected. 

[Drawing 6] It is the sectional view of a **** bulb unit in the direction of an arrow head 
from the A-A line and B-B line in drawing 5 . 

[Drawing 7] It is the sectional view having shown the gestalt of operation of the 2nd of 
the bulb unit arranged at attachment. 

[Drawing 81 It is the sectional view having shown the gestalt of operation of the 3rd of 
the bulb unit arranged at attachment. 
[Description of Notations] 

1 SubTank 

2 Attachment 

3 Float Member 

5 Seal Member 

6 Bulb Member (Air Valve) 

7 Opening of the Ink 

8 Ink Feed Hopper 

9 Air Induction Inlet 

10 Attraction Space (Attraction Opening) 

13 Bulb Unit 

14 Ink Supply Bulb 

15 Air Installation Bulb 

31 Ink Tank 

32 Ink Supply Way 

33 Recording Head 

34 Attraction Way 

35 Reduced Pressure Pump (Negative Pressure Generating Means) 
41 Attachment 

51 Bulb Unit 

52 1st Case 

52a Fin-like member 

53 2nd Case 

56 ****** 

56a Heights 

56b Taper section 

57 Coil Spring 

58 Seal Member 
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61 1st Case 

62 2nd Case 

65 ****** 
65a Heights 

66 Coil Spring 

67 Seal Member 
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